In this paper we will describe the geometrical and electrical parameters of our design, the choice and properties of our gas, and some details of construction and electronics. Finally, we will describe the performance of the chamber during the first year of running at SPEAR.
II. DESIGN DESCRIPTION
The drift chamber is a cylindrical annulus with 2.28 m outer diameter and 0.28 m inner diameter as shown in Figure 2 . The inner gas barrier supports a small drift chamber containing four layers of sense wires, collectively called "layer I", which will be described elsewhere.
The indented region allows space for the compensating magnets and supports the innermost, high density layer, layer 2. This layer consists of 32 cells of the "jet chamber" type configuration3 (Fig. 3 ).
The high density of sense wires in this region was chosen primarily to -2- 
V. SELECTION OF GAS MIXTURE
The chamber uses a 89% Argon, 10% CO2, 1% Methane mixture" supplied in premixed tube trailers. The gas flow system is open to the, atmosphere and uses only simple filters to remove large contaminants.
No cleaning or recirculation of the gas is performed. The flow rate is maintained at 20 SCFH, which keeps the overpressure in the chamber at approximately 2.5 mm H20. The oxygen level at this flow rate has been measured to be approximately 125 ppm. During running a fraction of the input and exhaust gas is passed through a proportional tube to monitor changes in pulse height due to contaminants or changes in atmospheric conditions. Figure 8 shows a plot of (pulse height out)/(pulse height inLvs flow rate, and the 02 concentration of the output. For normalization, the 02 concentration of the input was measured to be 50 ppm.
Though many gases were considered, the final choice was made for a gas that did not grow tlwhiskersl'. sqrt (p' + (dp/d+)'), $. = C) -sin-'(p/2R) where p, (I are the cylindrical coordinates measured and dp/d$ is the local tangent. Because pulse height measurements are matched to a previously identified track, it is easy to sum them and divide by the path length through the cell to get a measure of dE/dx. However, even after correction for path length, there remains a correlation of pulse height with the angle the track makes with the wire as shown in Figure 12 .
This effect is attributed to space charge resulting from the avalanche process.
As the ionization is collected, relatively immobile positive ions from the avalanche process form a cloud surrounding the signal wire. Subsequent avalanches may take place in a region of reduced electric field and therefore reduced gain. For tracks which pass perpendicular to the wire all of the ionization is deposited at the same point on the wire and this effect is maximal, whereas for tracks passing at small angles to the wire the ionization is spread out along the wire and the space charge effect is smaller. In principle this effect may depend on parameters other than the track dip angle, such as the time distribution of the avalanches, fluctuations in primary ionization and track angle in the p-I$ plane. Some effort has been spent trying to find these dependences but no significant trends are apparent in our data.
The drift chamber geometry gives a solid angle = 83% of 47~ over which one has tracking with full stereo information. Going out to layer three one has 93% of HIT with good tracking with at least the cruder current division z information. Over this full range, layer two gives dE/dx information for particle identification to complement the 80% of HIT coverage of the TOF scintillation counters.
VIII.
PERFORMANCE
The overall performance of the drift chamber has been studied using The results of our dE/dx measurements show that layer two is useful for e-71 separation and low momentum K-v separation. Figure 17 shows the single pulse distribution for a sample of muons from $ + u+p--. values. However, the resolution does not increase substantially as long as anywhere from 6 to 10 of the lowest pulse height measurements are used. Figure I8 shows the mean of the lowest 9 Measured momenta for muons produced at the J/q resonance.
Superimposed curve has a II = 45 MeV/c.
-19 -16.
Residual in longitudinal position for charge division in layer 5.
The predicted position is gotten from the stereo measurements and the residual is plotted as a fraction of the wire length.
17.
Single pulse height distribution for muons from $ + u+~J-.
18.
Truncated mean (lowest 9 of 12 pulse heights) for muons.
19.
Demonstration of K-n separation. Solid curves are Landau form for the most probable energy loss.
20.
Calculated K-T and e-r separation in units 6f pion sigma. The Laridau/Sternheimer formula has been used assuming a 15% resolution.
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